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ADVERTISEMENT. 


T HIS Courſe of Lectures, in the Mathe- 
matics and Natural and Experimental 
Philoſophy, will comprehend a general Know- 
ledge of the material World; the Laws which 
the Deity has preſcribed to Nature in all her 
Forks will be experimentally proved, with 
a good Apparatus of new and curious 
Inſtruments and Machines, and clearly de- 
monſtrated by many mathematical Figures, 
Projections, Plans, and Maps, drawn with 
the greateſt Accuracy and Neatneſs ; intended 
as the Baſis or Foundation of the moſt uſeful 
Knowledge ; illuſtrated and explained in an 
engaging Manner, ſo as to aſſiſt the Youth of 
both Sexes in a rational Enquiry into the 
Works of the omnipotent Creator, whereby 
their Ideas of his Attributes and Perfections 
may be © much enlarged and enlightened. 
A2 The 


4 ADVERTISEMENT. 


The more familiar Experiments, which re- 
late to the neceſſary Concerns of Life, will 
be particularly dwelt upon and explained, 
which will render them uſeful to young Gen- 
tlemen who are intended for the Service of the 
Army or Navy, for Engineers, Surveyors, 
Mechanics, &c.; and although they ſhould 
not be deſigned for Adepts in Philoſophy, yet 
it may be preſumed that there will be many 
new Experiments and Obſervations inter- 
ſperſed, which may be worthy of their No- 
tice, The Lecturer only hopes, that while he 
inſtructs and improves the leſs enlightened 
Part of his Audience, he ſhall meet with the 
Approbation of the more learned. The Ex- 
periments on the various Machines, to eluci- 
date the general Heads of each Lecture, are 
not all ſeparately mentioned, as they will be 
occaſionally varied in the different Lectures, 
and new ones jrequently ſubſtituted, as the 
Sciences advance towards Perfettion. 


The Lectures begin at Eleven o'Clock in 


the Morning, Twice a Week, till the Whole 
are 


ADVERTISEMENT. 5g 
are finiſhed; Two Hours Attendance to each, 
Every Subſcriber pays a Guined for the whole 
Courſe, which conſiſts of Twelve Lectures, 
and will begin at any Time when Thirty 
have ſubſcribed. Admittance a ſingle Perſon, 
Half a Crown, 


There will alſo be an Evening Courſe of 
Lectures on the ſame Plan as the Morning 
Courſe, 
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On Marrzx, MoTion, Mchaxics, 
| & c. 

NOWLEDGE may be divided, 
philoſophically ſpeaking, into ab- 
ſolute and relative - both defi ned.— A ſhort 
Diſſertation on Cauſes and Effects - and 
on the five Senſes. Mathematics and Na- 
tural Philoſophy the true relative Know- 
ledge, and ſupereminent to all others, 
conſequently highly worthy of the Atten- 
tion and Cultivation of all Mankind.— 
The viſible Creation briefly explained. — 
The Solar Syſtem, on Sir Iſaac Newton's 
Principles. —On the Fixt Stars and Comets. 
Reflections on the Bodies which com- 
poſe the different Syſtems in the Univerſe, 
ariſing from the preceding Explanations. 
—Of the original Particles of Matter, 
their Properties and Powers. Of the four 
Elements. — Of Attraction, of Coheſion, 
of Expanſion by Heat and Fire. - Of the 
Diviſibility of the Particles of Matter.— 
II IDE 5 Of 
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Of electrical Attraction and Repulſion.— 
Of ſpecific and elective Attractions, as the 
Baſis of Chemiſtry.— Of Magnetiſm. — 
Of Gravity and projectile Force.— Thie 
Laws of Motion explained. — Of com- 
pound Motion.— The Line that a Body 
deſcribes, when acted upon by two Forces. 
—Centripetal and centrifugal Force, — 
That theſe Forces retain the Planets in 
their reſpective Orbits.—T hat all Bodies 
on the Earth's Surface attract and are at- 
tracted by it. On the Deſcent of Bodies. 
— Upon theſe Principles depends the 
Knowledge of Mechanics. — The various 
mechanical Powers ſhewn ; the different 
Kinds of Levets, the Wheel and Axle; 
the Pulley, the inclined Plane, the Wedge, 
and the Screws 
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LECTURE. I. 


GEOMETRY, T RIGONOMETRY, &c. 


Knowledge of the Elements of Geo- 

metry and Trigonometry very neceſ- 
ſary as a Ground-work, not only for 
underſtanding theſe Lectures, but alſo as 
a proper Foundation for all Arts and 
Sciences,—Their Application to the Arts 
of Fortification, Land and Timber Mea- 
ſure, Mechanics, Gauging, Dialling, 
Perſpective, Navigation, Architecture, &c. 
The Definition of geometrical Lines, 
Figures, Superficies, and Solids.— Uſe of 
the Scale and Compaſſes—with the Manner 
of performing ſome Problems, and demon- 
ſtrating ſome Theorems in Geometry and 


Trigonometry. - Menſuration of Super- 


ficies and Solids.— How to find the ſolid 
Content of any Piece of Timber, of what 
Form ſoever.— How to find the Content, 
in ſolid Inches, of any Vat, Cooler, Wine, 
Ale, or Beer Caſk, and to calculate how 
many Gallons they contain.— How the 

| Powers 
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Powers of mechanical Machines are cal- 
culated. 

How to meaſure the Area of a Field, 
and to calculate the Number of Acres it 
contains. —Deſcription of a new Inſtru- 
ment and Method, of the Lecturer's In- 
vention, for meaſuring any Diſtance at one 
View, in order to facilitate Land and 
County ſurveying.—Deſcription of the 
ſeveral Parts of a Fortreſs in Fortification, 
with ſome Maxims relating to the forti- 
fying of Towns, Citadels, &c. 

The dialling Sphere explained, with the 
Method of conſtructing horizontal and 
vertical Dials. 

Perſpective, ſhewing how the Points of 
Sight and Diſtance are aſcertained, hori- 
zontal Line, &c. 
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LECTURE III. 
"GEOGRAPHY. 

A Phyſical Account of the firſt Forma- 

tion of the Earth, as well as of the 
Planetary Syſtem.— The Time of the 
Exiſtence of the World, and the Period 
of its final Diſſolution, according to the 
Hypotheſis of the celebrated Monſ. de 
Buffon, —An IIluſtration of the Earth's 
Motions ; its annual and diurnal Reyolu- 
tions ; its Figure, as aſcertained by the 


Theory of Newton, and by mathematical 
Demonſtration, and likewiſe by Experi- 


ments made with Pendulums on different. 


Parts of its Surface.—A geographical De- 
ſcription of the Earth, with its natural 
and political Diviſions.—Preſent State of 
the Science of Geography ; Suggeſtions 
for the Improvement of it, and for the 
ſtudying of it with Propriety.— Changes 
that have happened, and are continually 


taking place on its Surface. Its internal 
Structure, with the Depth of the various 
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Strata, as far as they have been traced by 
human Obſervation. | 

Deſcription of the artificial terreſtrial 
Globe of the neweſt Conſtruction. — The 
ſeveral Circles deſcribed, as they are re- 
preſented on it —The Quadrant of Alti- 
tude, —The Mariners Compaſs, —'The dif- 
ferent Spheres, with the Names of their 
Inhabitants, —Several of the moſt uſeful 
and entertaining Problems performed on 
the terreſtrial Globe. Deſcription of 
Maps and Charts, 
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LECTURE IV. 


Hyprockarpny, HyprostaTiCs, &c. 


TH E Science of Hydrography, which 

treats of Water in general. —Deſcrip- 
tion of Water, as a Fluid ſurrounding the 
Earth.—Its various Depths in the Ocean, 
Seas, &c.—lts Properties and Effects, 
from which the Science of Hydroſtatics 
is derived. — The Preſſure of Water up- 
wards as much as downwards, and in all 
DireQions.—Its Compreſſibility in a very 
ſmall Degree. — The hydroſtatic Paradox 
exemplified. — The hydroftatic Balance 
ſhewn.—Lead made to ſwim, and light 
Wood to ſink in this Fluid. — Hydraulics 
is the Doctrine of ſpouting Fluids. — The 


Velocity with which Water ſpouts from 


the Sides and the Bottom of Veſſels.— 
Method of conveying Water, by its Preſ- 
ſure, over Hills and Vallies, in bended 
Pipes, to any Height, not exceeding that 
of the Springs from whence it flows.— 
Experiments with the Syphon—its parti- 

. cular 
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cular Properties. — The common ſucking 
and other Pumps deſcribed, with the Mode 
of conſtructing them. 

The Reſiſtance of Fluids, in Proportion 
to their Denſity.— Deſeription of the Hy- 
drometer.— Method of calculating the 
Weight of a Ship, Boat, or any other 
Body that ſwims in Water. — The Ma- 
riners Compaſs, with the Variation of the 
Needle ſhewn.— The Uſe of the Log Line 
at Sea.— The Uſe of the improved Had- 
ley's Quadrant. How to take an Obſerva- 
tion with it ; alſo how to find the Latitude, 
Longitude, Diſtance run, Departure from 
the Meridian, &c. illuſtrated arithmetically 
and geometrically, 
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LECTURE 
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E . 
PNEUMATICSV. 


HAT the Air is a thin, tranſparent, 


fluid Body, in which we live and 


breathe.— It is neceſſary to the Preſerva- 
tion of Life in all Animals. Inviſible for 
very wiſe Reaſons; an Idea, however, may 
be formed of it by the Sight, when it re- 
flects the Sun Beams to the Eye. —Its 
Height above the Surface of the Earth.— 
Deſcription of the Atmoſphere.— Air a 
Body poſſeſſing Gravity, Fluidity, and 
Elaſticity.— The Action of the Sun's Rays 
upon the Atmoſphere, and the Reaſon of 
the extreme Cold that prevails on the 
Tops of Mountains, even in the Torrid 
Zone. The Air being made to ſwell with 
Heat, the Wind (which is nothing more 
than the Air in Motion) riſes to reſtore a 
due Equilibrium in the Atmoſphere; hence 
the Reaſon why Air ruſhes into a warm 
Room or Glaſs Houſe with ſuch Violence. 
The Trade Winds, Monſoons, Sea and 

| Land 
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Land Breezes, the Hermattan, and Whirl- 
winds accounted for. — The Cauſe of 
Thunder and Lightning, and their fatal 
Effedts.—Of the Aurora Borealis, or 
Northern Lights. —Of the Formation of 
Hail, Snow, Rain, Miſts, Dews, &c. in 
the Atmoſphere.— Of Earthquakes and 
Volcanoes. Of Meteors.— Doctrine of 
Sound. Its Velocity. — Sound, when re- 
flected by Obſtacles at a Diſtance, pro- 
duces the Echo. On the Nature of Hear- 
ing and Speaking Trumpets. 

Many Experiments on the Air Pump, 
to ſhew the Reſiſtance of the Air, its 
Weight, and its Elaſticity. 
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LECTURE VI. 


PN EUMAT ICS. 


HE Height of the Atmoſphere, or 

Body of Air encompaſſing the Earth, 
accurately meaſured by the Torricellian 
Tube or Barometer. — This Inſtrument 
deſcribed and conſtructed.— The Method 
of chuſing a good one ſhewn.—The Rea- 
ſon why the Mercury riſes and falls at the 
Approach of fair Weather and Rain, with 
ſome uſeful Obſervations. — The Ther- 
mometer exhibited, with its Uſe in mea- 
ſuring the Degrees of Warmth and Cold, 
How conſtructed. —The Hygrometer, 
or Inſtrument for ſhewing the Degrees of 
Moiſture and Dryneſs in any Place or 
Apartment.—How they are eaſily con- 
ftruted.—On' the Variety of Airs, ac- 
cording to the lateſt Diſcoveries. On fixt 
Air, inflammable Air, nitrous Air, Air 
infected by Reſpiration, marine acid Air, 
alkaline Air, vitriolic and vegetable acid 


Airs. How theſe various Kinds of Air are 
produced. 


1 7 J 
produced. Their Effects deſcribed, with 
curious Experiments on the-common, in- 
flammable, nitrous, fixt, and dephlogiſti- 
cated Airs, &c. 

The Utility of our being acquainted 
with the different Airs, though unknown 
to the laſt Age.—The Inferences drawn 
by Dr. Prięſtley, concerning the noxious 
Air from Bodies, when left to putrefy on 
Land and in Water.—Mode in which the 
vegetable Kingdom imbibes the phlogiſti- 
cated Air, and is much nouriſhed by it, — 
The wiſe Proviſion made by Nature to 
purify the Air, and render it fit for any 
mal Reſpiration, by Winds, &6. 
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B LECTURE 


1 
"LECTURE VIL 
OrrTics.” 
DE FINITION of Light. —Its Par- 
ticles.— Of the Rays of Light.— The 
Hypotheſis that Light may be propagated 
by Pulſions or Vibrations through the 
- #therial Medium, is ſhewn to be preſſed, 
with ſome Difficulties —Laws of Reflec- 
; tion and Refraction in different Mediums 
demonſtrated.— The Crepuſculum or Twi- 6 
ligt explained. — The. Reaſon Why the 
Heavenly! Bodies appear larger in the Ho- 
rizon than in the Meridian, —The Angles 
of Incidence, Reflection, and Refraction 
aſcertained.— The different Sorts of Len- 
ſes deſcribed - their particular Properties 
in refracting the Rays of Light.— The 
Manner of Viſion.—A Diſſection of the 
Eye, to ſhew the various Coats and Hu- 
mours of that noble Organ. — That the 
Image of the Object is painted inverted 
rather on the Choroides than on the Re- 


— 1 Xo 1 T 


F# 4 * 
— 74 * iS 4 4 #1 tina. 


160 1 

tina. — Why ſeen upright.— The Myops, 
or ſhort- ſighted Eye, as alſo the Preſbyta, 
or long-ſighted Eye deſcribed, with the 
beſt Diſtance for ſeeing an Object diſtinct- 
ly, —How the Rays of Light are different- 
ly refracted in paſſing through the Hu- 
mours of the Eye. — The Effect when 
they proceed from an Object and ſtrike 
immediately upon the optic Nerve. — The 
Priſm exhibited, to ſhew the various Co- 
lours of Light.—The Rationale of the 
_ Diviſion of the ſeven primary Colours.— 
The Colour of White ariſes from a due 
Mixture of all the Colours.—Black no 
Colour at all, or a Deprivation of Colour, 
The Tranſparency and Opacity of Co- 
lours ſhewn, when mixt together, and ſe- 
parate.—Explanation of that curious Phe- 
nomenon the Rainbow. 
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LECTURE VIII. 


Op TI os. 


H E ſolar Microſcope deſcribed and 
exhibited, with Variety of Objects 
magnified by it, and painted on the Wall 


_ oppoſite. — The ſingle Microſcope ſhewn, 


with Variety of Objects; and alſo the 
double or compound Microſcope, with 
Objeas.—The internal Structure of each 
of theſe Microſcopes explained by Draw- 
ings, &c.— The Method of calculating 


the magnifying Power of each Kind.— 


'The external and internal Structure of the 
reflecting Teleſcope, with the Deſcription 
of anew Micrometer, of the Lecturer's In- 
vention, adapted to it, for aſcertaining the 
Quantity of a ſmall Angle, and for taking 
with Accuracy the apparent Diameters of 
the Heavenly Bodies. — The refracting 
achromatic Teleſcope deſcribed, after the 
ſame Manner as the Reflector, with the 
Method of calculating the magnifying 

| Power 
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Power of each, and Directions for chooſing 
the beſt. —The Specula of the reflecting 
Teleſcopes, ground and poliſhed after the 
parabolic Form, claim the Preference of 
all others, though not ſo eaſily made, — 
The Rationale of the Camera Obſcura ex- 
plained, with ſome curious Obſervations 
on that Inſtrument.— Its Utility in taking 
Landſcapes, &c.— The Zograſcope, or 
Glaſs for looking at perſpective Views or 
Pictures, exhibited.— The Opera Glaſs, 
its Uſe, together with the interior Struc- 
ture of each of theſe Inſtruments.— The 
common plane Mirror or Looking-glaſs— 
why it need not be more than Half as long 


as the Object, in order to repreſent the 
W hole, 
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LECTURE IX. 
ELECTRICITY. 


ISE and Progreſs of EleQricity.— 
The Properties of Glaſs, Sealing Wax, 
Amber, Jett, &c. in attracting and repel- 
ling light Bodies. —ConduQtors and Non- 
conductors of EleQricity.—Of poſitive and 

negative Electricity. In what reſpects the 

electric Fire reſembles Lightning, the 
common culinary Fire, and the ſolar 
Light, —Hypotheſis deduced from hence. 
Variety of Experiments performed by the 
Help of the electrical Machine, with Leaf 
Gold, fine Sand, and the magnetic Needle. 
The electrical Fluid exhibited in Vacuo. 
— The Aurora Borealis. — The luminous 
Conductor. — The Thunder Houſe, — 
Sharpepointed Conductors the beſt and 
ſafeſt for conducting Lightning from the 
Tops of Houſes to the Earth. The elec- 
trical Shock a Chain of Perſons formed, 
ſo as to receive and feel the Shock in dif- 
| ferent 
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ferent Parts of the Body, while ſome 
eſcape it.— The Shock augmented by the 
Leyden Phial.—Dr. Franklin's Hypotheſis 
of its Effects on the Phial explained. — 
Experiments on Plants inſulated, as well 


as on the Human Body.—Difſordets in 


which Electricity may be applied, with 


the Method of doing it. To conclude 


with many new and curious Experiments, 
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LECTURE. X. 
ASTRONOMY. 


N Chronology.—The Year divided, 
according to the Julian and Grego- 
rian Calendars. — The Equation of Time 
defined. — Of Solar and Sydereal Time.— 
The Dominical or Sunday Letter explain- 
ed; how to find it.— The Solar and Lunar 
Cycles calculated. — The Roman Indic- 
tion.— The Manner of finding the Solar, 
Lunar, and Indiction Cycles. — The Epact. 
— The Golden Number, — The Moon's 
Southing.— The Moon's Age. The Time 
of High Water found at any Place. — The 
Definition and Calculation of each of theſe 

ſhewn. | 
Deſcription of the ſeveral imaginary 
Circles of the Sphere. — The Axis — 
The EquinoQtial — The Meridian — The 
Ecliptic, with the Signs of the Zodiac— 
The Equinoctial and Solftitial Colures.— 
The Latitude and Longitude of any Point 
n 
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in the Heavens, — The right and oblique 
Aſcenſion, and oblique Deſcenſion De- 
clination —Aſcenſional Difference —The 
Zenith — Nadir — Azimuth Circles — 
Prime Vertical — Amplitude — Meridian 
Altitudes, &c. 

Deſcription of the Celeſtial Globe.— 
Number of the fixt Stars arranged in Con- 
ſtellations—their Names and Magnitudes 
in the Northern and Southern Hemiſpheres. 
— Teleſcopical Diſcoveries in the fixt Stars 
by the Moderns,— This Lecture concludes 
with Variety of uſeful and entertaining 
Problems on the Celeſtial Globe, in which 
the Phenomena of the Harveſt Moon will 
be illuſtrated. 
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LECTURE Kl. 
ASTRONOMY. 


Refutation of the Ptolemaic and Ty- 
chonie Syſtems not neceſſary at this 
Period of our Knowledge in Aſtronomy, 
they having been exploded for a Century 
paſt. —The Newtonian or Solar Syſtem ex- 
plained, agreeable to Demonſtration. and 
Obſervation. —The Planets diurnal and 


annual Revolutions, together with the 
Satellites of Saturn, Jupiter, and the 
Earth. —Differtation on Comets. Their 


Number not aſcertained. Their Periods 
of Revolution round the Sun, according 
to Dr. Halley, and other Aſtronomers.— 
On the fixt Stars, and the Univerſe of 
Syſtems.— The Principles laid down in the 
ſecond Lecture being well underſtood, it 
will be eaſy to give a Demonſtration of the 
Solar Syſtem, by the Theory of Gravity, 
and Kepler's Problems, for ſhewing the 
periodic Time of each Planet's Revolu- 


tion round the Sun, and their relative 


Diſtances, 
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Diſtances.— How the Magnitudes of the 
Planets are found by Micrometers fixt to 
Teleſcopes. Ho the Sun's Diſtance from 
'the Earth is aſcertained by Obſervations 
made on the late Tranſits of Venus con- 
fequently the abſolute Diſtances of all the 
Planets from the Sun in Engliſb Miles. — 
The direct, ſtationary, and retrograde Mo- 
tions of the Planets illuſtrated, as ſeen 
from the Earth, particularly Venus and 
Mars.—The Seaſons of the Year exhi- 
bited, as well as the Days and Nights, by 
the Earth's annual and diurnal Motions. 
— The Phaſes of the Moon, with the 
Cauſes of Eclipſes of both Luminaries, 
when they happen, and how calculated. — 
An exact Repreſentation of the Lunar 
Diſc, from Teleſcopicai Obſervations.— 
The Nature and Cauſe of the 'Tides, or 
Flux and Reflux of the Sea.—Of Spring 
and Neap Tides, cauſed by the Attraction 
of the Sun and Moon on the Earth. —Of 
the Tides in the Air, ariſing from the 
fame Cauſes which affect the Waters. 
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LECTURE XII. 


Ecapitulation of the whole Courſe, 

in order to aſſiſt the Memory, inter- 
ſperſed with many new Experiments, to 
demonſtrate the Truth of what was laid 
down in them. — An Explanation of the 
Medium, nearly anſwering to the Defini- 
tion of Sir Iſaac Newton's ther, yet 
wanting, to account for all the Phenomena 
obſervable in Nature.—That there is ſuch 
a Medium demonſtrated, with ſome of its 
Properties, by curious Experiments. That 
a due Reflection on the Works of Nature 
naturally leads us to the Enquiry of the 
primary Agent or firſt Cauſe. — The Be- 
ing, Omnipotence, and Omnipreſence of 
Gon, as living and acting in the ætherial 
Infinity of Space throughout the whole 
Univerſe.—That the Opinions of the an- 
cient Fathers, Philoſophers, and Poets, in 
all Ages of the World, confirm the omni- 
preſent Exiſtence of the Deity virtually 
and ſubſtantialty,-Conjefture that the 
| Planets 
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Planets may be inhabited, reaſoning from 
Analogy on what we ſee on the Earth's 
Surface, and what we obſerve on the Sur- 
face of our neareſt Neighbour the Moon, 
aſſiſted with the beſt Teleſcopes, — To 
conclude with due Reflections, worthy of 
Man, who ſees himſelf at the Head of the 
Operations of the Omaipotent Being on 
the Earth, and with reſpect to the ſeveral 
Syſtems contained in the Univerſe, of 


which our habitable Globe is ſo ſmall a 
Part. 
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